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ABSTRACT : PROBLEM TO BE SOLVED: To obtain the new subject metal complex for production, etc., 
of optically active alcohols, useful as catalysts, etc., excellent in asymmetric yields in 
various organic synthetic reactions, especially hydrogen transfer type asymmetric 
reduction, etc., by bringing the complex to consist of a specific optically active 
ruthenium-diamine complex. 

SOLUTION: The ruthenium-diamine complex is expressed by formula I [*is an asymmetric 
carbon atom; R 1 and R 2 are each an alkyl, a (substituted) phenol, 
a cycloalkyl or R 1 together with R 2 makes a (substituted) alicyclic 
ring; R 3 is methanesulfonyl, trifluorosulfonyl, camphorsulfonyl, a (substituted) 
benzenesulfonyl, etc.; R 4 is H or an alkyl; X is an (alkyl-substituted) aromatic 
compound; (m) and (n) are simultaneously 0 or 1] and is useful as a catalyst, etc., 
excellent in asymmetric yields in various organic synthetic reactions, especially an 
asymmetric reduction of the hydrogen transfer type, etc. The complex is obtained by 
reacting an optically active diamine expressed by formula II with tetrachlorobis 
(T| 6 -p-cymen)nylruthenium, etc. 
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Ru ( (S, S) -N-p-Ts-1. 2 - cyclohexan 

ediamine] (7? 6 - p-cymene) ( ( (S, S) -N~ 

p - h;l/x>x;UAh^;l/- 1 , 2 -->^P^*^>^T 

5>) <77 6 -p-W>) ;U:r~0A) 

Ru C (R. R) -N-p-Ts-1, 2 -cyclohexan 

ediamine] (7? 6 -p-cymene) ( ( (R, R) -N- 

p - h;bx>^;l/^^;l/- 1 , 2 -S^n^+U>^7 

?>) (t) 6 -p-->y>) ;l/f-^^A) 

Ru ( (S, S) -N-p-Ts-1, 2 - cyclohexan 

ediamine] (7? 6 -mesitylene) ( ( (S, S) ~N- 

p - 1 , 2-^^U^+1f>^T 

5 >) (?7 6 -^:>^U>) rt/^-^A) 

Ru C (R. R) -N-p-Ts-1, 2 -cyclohexan 

ediamine] (7? 6 -mesitylene) ( ( (R, R) -N — 

p - h;ux>x;U^^;W- 1 , 2 -^2P^*U*>^7 

5 >) (r? 5 -y>^u>) ;Vr^^A) 

Ru C (S, S) -N-Ms-1, 2 -cyclohexanedia 
mine] (t? 6 -benzene) ( ( (S, S) -N~^£>X 
1 , 2-^*u^*U->^7 5 >) ( 77 6 - 
"<>*fef>) ;Ux^^A) 

Ru C (R. R) -N-Ms-1, 2 -cyclohexanedia 
mine] (t/ 6 -benzene) ( ( (R, R) -N-y£>* 
1 , 2 -^n^-f/>s;y ^ >) (r? 6 - 

*-<>*:>) ;i/^^»?A) 

Ru C (S, S) -N-Ms-1, 2 -cyclohexanedia 
mine] (77 6 - p-cymene) ( ( (S, S) -N--*# 
>^;U^^;b- 1 , 2 -2/*0^f>^7 ^>) (t/ 

6 - p >) ;l/^^^A) 

Ru C (R. R) -N-Ms-1, 2 -cyclohexanedia 
mine] (t> 6 -p-cymene) ( ( (R. R) -N--*£ 
>*jU*^;1/-1, 2 -^^P^*it>^T 5>) (7? 
6 - p -isJl/) )l-r^<y&) 

Ru C (S, S) -N-Ms-1, 2 -cyclohexanedia 
mine] (v* -mesitylene) ( ( (S, S) -N--*# 
>yUU*^;b- 1 , 2->^D^t>^7$» (77 
6 -y^l^>) ;l/f"^^A) 

Ru C (R, R) -N-Ms-1, 2 -cyclohexanedia 
mine] (t? 6 -mesitylene) ( ( (R. R) -N-^* 
>^;U^r-;l/- 1 , 2 -^#P^*tf>^T 5>) (t? 
6 -y->^U>) ;l.f-^^A) 

Ru ( (S ( S) -N-T f - 1 , 2 -cyclohexanedia 
mine] ( 77 6 -benzene) ((( S , S)-N-H>7Jl/ 
^p^^>x;u^^;u- 1 . 2 ^ 
>) (t/ 5 -^>-fef>) ibf^^A) 
Ru C (R. R) -N-Tf-1, 2 -cyclohexanedia 
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mine) <t? 6 -benzene) ( ( (R, R) -N-f-y^Jl/ 

RuC(S, S) -N-Tf-1, 2 -cyclohexanedia 
mine] (n* -p -cymene) ( ( (S, S) - N - h 0 

T^>) (tj 6 -p — >y>) 

Ru C (R. R) -N-Tf-1, 2 -cyclohexanedia 
mine] (n< -p-cymene) ( ( (R, R) - N - h V 
7 )]s*nj 1 . 2-iy^u-^^rV>iy 10 

TS>) (r? B -p )lf~VJ*) 
RuC(S, S) -N-Tf-1, 2 -cyclohexanedia 
mine] (t? 6 - mesitylene) ( ( <S, S) -N-h!/ 
7)\,*aS 1 , 2 -v^a^*if>>> 

Ru C (R, R) -N-Tf-1, 2 - cyclohexanedia 
mine] (r? 6 -mesitylene) ( ( (R, R) - N - b V 

7Wny^>x;^^-i, 2 -^n-^U->^ 

T5 >) (t? 5 -y^^U>) ;Uy-^A) 
Ru C (S. S) -N-C 6 H s SO, - 1 , 2 -cycl 20 
ohexanedi ami ne) (7? 6 —benzene) (((S, S)~N 
-^>^>^;l/^hx;u- 1 , 2 ^ 
» (r? 6 -^>t?>) 

Ru C (R. R) -N-C. H s SO, - 1 , 2 -cycl 
ohexanedi ami ne) (77* —benzene) ( ( (R, R) — N 
-^>Hf>;*Jl/*^;l/- 1 , 2-^^O^t>^T5 
>) (77* -<-<>*#>) Jl^-r,^ A) 
RuC(S. S)-N-C ft H 5 SO, -1, 2 - cycl 
ohexanedi amine) ( 77 6 — p - cymene) ( ( ( S , S ) 
-N -^>-bf>X;b^;l/- 1 , 2 -iy^u^^V>i> 30 
T5>) (r? 6 -p —>^>) ^f-'JA) 
RuC(R. R)-N-C 6 H 5 SO, - 1 , 2 -cycl 
ohexanedi amine) (7? 6 — p -cymene) ( ( (R, R) 
-N — c>-tf>x;U*^JP- 1 , 2 -^tf^*tf>>> 
T5>) < 77 6 -p -W» ;l/?^A) 
RuC(S, S)-N-C B H 5 SO, -1, 2 -cycl 
ohexanedi amine) (77 6 -mesitylene) ( ( (S, S) 
-N-^>-if>X;I/*^;l/- 1 , 2-^n-M^>^ 
r 5 >) (t? 6 -y^^u>) ;Ur-x^A) 
Ru C(R. R) -N-C, H 5 SO, -1, 2 -cycl 40 
ohexanedi amine) <7? 6 -mesitylene) ( ( (R, R) 
-N-^>*fef>.X;l/*-=^l/- 1 , 2 - V^P^U" >>> 
T5>) (t? 6 ;l/"r-^A) 
^ ( I ) CDm, nsWEHSCC 1 <£>ii^CD4>CD<L & 

^L/cfeCD) CiT? 6 <tf*:bU p-Ts5ip-hJUi> 
7Way *>*;i/*.=ji/8£7jvr. so 
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[0026] RuH ( (S, S) -p-TsNCH (C 
6 H 5 ) CH (C B H s ) NH, ) (t? 8 -benzene) 

( b F 1/ F - ( (S, S) -N-p - 
;U- 1 , 2 u>^75 >) (t? 6 

;U~r-^A) 

RuH C (R, R) -P-TsNCH (C, H s ) CH 
(C 6 H 5 ) NH, ] (t? 6 -benzene) (b F 'J F~ 
( (R, R) -N-p - h;Ux>X;U*^;l/- 1.2- 

^A) 

RuH [ (S, S) - p-TsNCH (C 6 H 5 ) CH 
<C 6 H 5 ) NH, ) (7?' - p -cymene) (bFUF 

- ( (S, S) -N-p- h*x>*Jl>*:=.Jb- 1. 2 

;t/T^^ A) 

RuH C (R, R)-p-TsNCH(C 6 H s ) CH 
(C B H 5 ) NH, ) (t? 6 - p -cymene) ( b F U F 

- ( (R, R) -N- p - Y)V3.l/A)\s&~)V- 1 . 2 
-^7 * ^.;Ux ?l/>y7^>) (t? 6 -p-^>y>) 
;l^x^A) 

RuH C (S, S) - p-TsNCH (C 6 H 5 ) CH 
(C 6 H s ) NH, ) (t? 6 -mesitylene) ( b F 1/ F 

- ( (s, s) -N- p - bfrx-yzfrft-fr- 1 . 2 

-i;7x^I/i?l/>^7^» (t? 6 -^^>^U>) 
A) 

RuHC(R, R) - P-TsNCH (C 6 H s ) CH 
(C 6 H 5 ) NH, ) (77' -mesitylene) ( b F U F 

- ( (R. R) -N-p - MUx>*;b*~;l/- 1 , 2 

;Ut^^A) 

RuH C (S, S) —Ms NC H (C 6 H s ) CH (C 
6 H s ) NH, ) (t? 6 -benzene) (b FU F- 
( (S, S) -N-y £>*;l/*~;i/- 1 . 2->5^cc 
^;bx^U>^T^ >) (t? 6 -^>-b?>) 
A) 

RuH C (R, R) -Ms NC H (C, H 5 ) CH (C 
6 H 5 ) NH, ) (t/ 6 -benzene) (b FU F- 

( (R. R) -N-^*>*;i>*^;i/- 1 . 2-z?y * 

x;l/X?U>y7;» (t? 6 -<<>•{£» )lf*~V 
A) 

RuH C (S, S) -Ms NC H <C. H 5 ) CH (C 
6 H 5 ) NH, ) (77 6 -p -cymene) (b F x ) F- 
( (S, S) -N-^ 1 . 2-v^x 

r.;l/i^U>y7 ^ >) ( t? 6 - p -^^>) ;u^r-^ 
A) 

RuH C (R, R) -Ms NC H (C 6 H s ) CH (C 
b H 5 ) NH, ) (t? 6 -p -cymene) (b F 'J F- 

( (R, R) -N-v l , 2-^:7* 

A) 
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RuH C <S. S) -MsNCH <C 6 H 5 ) CH (C 
6 H 5 ) NH, ) <77 8 -mesitylene) ( b K U F - 

( (s, s) - N-y ^>x;i/*^^~ l , 

^fu>^7^» (r? 6 -y>^U>) Jbr^^ 
A) 

RuH C ( R, R) -Ms NC H (C 6 H 5 ) CH (C 
. H 5 ) NH, ) (t? 6 -mesitylene) (bF'JF- 
( (R, R) -N-^*>^A*->U- 1 . 2-5*7* 

A) 

RuH C (S, S) -Tf NCH (C 6 H s ) CH (C 
* H 5 ) NH, J (77 6 -benzene) (fcKU F~ 
( (S, S) -N- h VDX/jrUjtZZsXJVfc-fo- 
1, 2-^i^x^l/>;7;» (t? 6 -<<Z/M 
>) ;bf-^A) 

RuH ( (R, R) -Tf NCH (C 6 H 5 ) CH (C 
» H s ) NH, ) ( 77* -benzene) (tKU F- 
( (R, R) - N-f^Wpy^^;!/*^- 
1, 2-^i^;l/X^l/>i;75» (77 6 -^>-fef 
» ;l,^3A> 

RuH((S, S) -TfNCH (C 6 H 5 ) CH (C 
6 H 5 ) NH, ) <77 6 - p -cymene) (fc F V F~ 
( (S, S) -N- h ';^;l/^P^^>^;I/^r.;U- 
1, 2 -y7^^i^l/>^7 5 >) (t? 6 -p-is 
y>) ;l/f^^A) 

RuH C (R, R) -TfNCH (C 6 H s ) CH (C 
6 H { ) NH, ) (77* -p -cymene) (tFVF- 

( (R, R) -N-h'J7Jbtay^>x;W-;i/- 
1, 2 -^^^xfi/^7^) (t? 6 - p - 
y>) ;br^»>A) 

RuH C (S, S) -TfNCH (C 6 H s ) CH (C 
6 H 5 ) NH, ) (t? 6 -mesitylene) ( fc: F U F- 

( (S, S) -N- Mf^Ji/^ay ^>x;u^^;l/- 

1, 2-^7x^x^U>^7^» (t? 6 

u>) A) 

RuH C (R, R) -TfNCH (C 6 H 5 ) CH (C 
6 H s ) NH, ) < 77 6 -mesitylene) ( b F U F - 
( (R. R) - N - F y y jV^uj £ >j*;UjJ^ 
1, 2-^7x^;lj:^l/>^7>» (?7 6 
U>) /l/<r~»?A) 

RuH ( (S. S) -C, H 5 SO, NCH (C 
6 H 5 ) CH (C. H 5 ) NH, D (t? 6 -benzene) 
(bFUF- ( (S, S) -N-^>^>XJl/^-;l/- 
1, 2 -^7x^bX^U>^7^» (t? 6 

>) ;br^^A) 

RuH [ (R. R) -C 6 H s SO, NCH (C 
6 H s ) CH (C 6 H 5 ) NH, ] ( 77 6 -benzene) 
( b F U F - ( (R, R) -N-^>^>X;U*~;U- 
1, 2 -W *~Jlx?l<lsZ>TZ» (v b 
» ;Uf^A> 
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RuH t (S, S) -C, H $ SO, NCH (C 
6 H 5 ) C H (C 6 H 5 ) NH, ] ( 77 6 -p-cymen 
e) ( b K 1/ F - ( ( S . S) - N-^>"K>x;U*^ 
)V~ 1 , 2 -y7i^;l/X^U>t/7^» (t7 6 -p 
— >y>) ;Ut^A) 

RuH C (R, R) -C, H 5 SO, NCH (C 

6 H s ) C H (C 6 H s ) NH, ) ( 77 6 -p-cymen 

e) (tK'JF- ( (R, R) -N — 

;i/-i, 2 -y7x^i?i/>yr s>) (??• -p 
10 -->y >) ^^r-^^A) 

RuH C (S. S) -C, H 5 SO, NCH (C 
6 H 5 ) CH (C, H 5 ) NH, D (t? 6 -mesitylen 
e) (bFUF-((S. S) -N — ->-te'>;ui/*~ 
1 , 2-^7x^.;l/x^l/>^75» (77* -y 
*^U>) *5A) 

RuH C (R, R) -C, Hs SO, NCH (C 
6 H 5 ) CH (C, H 5 ) NH, ) (t? 6 -mesitylen 
e) ( b F 1/ F - ( (R, R) - N -*<:H£>;*^#~ 
)V- 1 , 2 >^^^-;l/^^U>^T $ >) (r? 6 -y 
20 v^u>) ;Hr^A) 

RuHC(S, S) -N-p-Ts-1, 2 - cyclohex 
anediaminej ( 77 6 - benzene) ( b F V F - ( ( S , 
S) -N- p - h;l/x>x;U*^;V- 1 . 
*if>^T^>) ( 77 6 jUt^^A) 
RuH ( (R, R) -N-p-Ts-1, 2 - cyclohex 
anediamine) ( 7? 6 - benzene) ( b F V F - ( ( R , 
R) -N - p - h;bx>^;U^jr-;l/- 1 , 2-^^P^ 
*U*>^TS>) ( 77 6 ;l/ir^A) 
RuHC(S, S) -N-p-Ts-1, 2 - cyclohex 
30 anediamine) ( 7? * - p - cymene) ( fc F U F - 

( (S, S) -N- p - 1 , 2- 

^^D^f>i/7^) (t? 5 -p-^» ;lf^ 
*A) 

RuH C (R, R) -N-p-Ts-1, 2 -cyclohex 
anediamine) ( 77 6 - p — cymene) ( b F x ) F - 
( (R t R) -N- p - h JUx>*;l,;j^Jl'- 1 , 2- 
isW^y-lsVT 5 >) (77 6 -p >) ;l/T^ 
^A) 

RuH((S, S) -N-p-Ts-1, 2 -cyclohex 
40 anedi amine] (7? 6 —mesitylene) ( t F V F — 

( (S, S) -N- p - h 1 , 2- 

>>A) 

RuH ( (R, R) -N- p - T s - 1 , 2 -cyclohex 
anediamine] (77* -mesitylene) ( fc F V F - 
( (R, R) -N- p - b)l>*>Z)l'&~)l>- 1 , 2- 
^^n^.f>^7^» (77 6 -y->^U>) 
*A) 

RuH ( (S, S) -N-Ms-1, 2 - cyclohexaned 
50 iajnine) (77 s -benzene) (bFUF - ( (S. S) - 



(9) 

15 

>) (t? 6 -^>-if>) iVf^^A) 

RuH C ( R, R) -N-Ms-1, 2 -cyclohexaned 

iamine) (t? 6 -benzene) (t F'JF- ( (R. R) - 

N-> £>*7l/*^;l/- 1 , 2 -i^d"\*iJ->yy ^ 

>> (r? 6 -^<>-fef>) il^f^^A) 

RuHC (S, S) -N-Ms-1, 2 - cyclohexaned 

iamine) (r? 6 -p-cymene) ( fc F V F - ( (S, 

s) -N-^£>*;i/*^u- l , 2 —>^n^+lf> 

^T5>) (r? 6 - p -is J Is) if-^A) 10 
RuH C (R. R) -N-Ms-1, 2 -cyclohexaned 
iamine) (77 6 -p-cymene) (bFV F~ ( (R. 

R) -N-y#>>ui/*~;i/- 1 . 2 -is^a^^y 
y7^» (t? 6 - p —>^>) A) 
RuH C (S, S) -N-Ms-1, 2 - cyclohexaned 
iamine) (77* -mesitylene) (fc FU F" ( (S, 
S) -N-y 1 , 2 —>^P^1f > 

y7^>) (r? 6 ;l/y^^A) 
RuHC (R, R) -N-Ms-1, 2 - cyclohexaned 
iamine) (r? 6 -mesitylene) ( b F U F - ( (R. 20 

R> -N-^*>^;u*^;V- 1 , 2-f*P^*if> 
^r^» (t7 6 -ye>^u>) ;ut^^a) 

RuH ( (S, S) -N-Tf-l, 2 - cyclohexaned 
iamine] (t? 6 -benzene) (b F U F- ( <S. S) - 
N- h U $r>*Jb#.=:j|/- 1 , 2 -i^P-^ 

RuHC(R, R) -N-Tf-l, 2 - cyclohexaned 
iamine] (r? 6 -benzene) (b FU F- ( <R. R) - 

N - h y 7Wny^>^;i/*^;i/- 1 , 2 -zs#xi^ 

tt>v7 5 >) (r? 6 -^>4f>) ;Ut~^^A) 30 
RuHC(S, S) -N-Tf-l, 2 -cyclohexaned 
iamine) ( 77 6 - p - cymene) (t FU F~ ( (S, 
S) -N-F r ;7Wpy^>X;^^-l, 2 - v' 
^p^t^7 5» (r? 6 p » ;Ut^*> 

A) 

RuHC (R, R) -N-Tf-l, 2 - cyclohexaned 
iami ne) ( 77 6 - p - cymene) (b F'J F~ ( (R, 
R) -N-F^;^P^3?>^^^-1, 

w^y-yisT * >) (?7 6 - p >) ;Ut"^^ 

A) 40 
RuHC(S. S) -N-Tf-l, 2 -cyclohexaned 
iamine) (77 6 -mesitylene) (tFD F- ( (S, 
S) -N-h';7;b*P^^>X;lt-^-l t 2~is 

A) 

RuHC(R, R) -N-Tf-l, 2 - cyclohexaned 
iamine) (77* -mesitylene) (b FV F- ( (R, 

R) -N- h y ^jfctfay *>;ui/*.=JU- 1 , 2--> 

^P^+f>y7 5 >) (r? 6 -^>7-U>) 

A) 50 
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RuHC(S, S) -N-C, H s SO, - 1, 2-cy 
clohexanedi amine) (77* -benzene) (b F'J F~ 

( (S, S) -N-^>if>^^*^;l/- 1 , 2 - is? 
U^^V*>i>T S >) (77 6 -^>-ff>) ;b^^^A) 
RuH [ (R, R) -N-C, H 5 SO, - 1, 2-cy 
clohexanedi amine] (77 6 —benzene) (b F 'J F — 

( (R, R) -N-^>4f>yUl/*~;U- 1 , 2 
n^^tf>^T^>) (r? 6 -^>-bf>) ;l/7^^^A) 
RuHC(S, S) -N-Cs H 5 SO, -1. 2-cy 
clohexanedi amine) ( 77* — P — cymene) (b F 'J F~ 

( (S, S) -N-^>tf>*;l/*x;l,- 1 , 2-V* 
p^t>^7$>) (77 6 - p -*✓-*>) A'-r^ 

A) 

RuH C (R, R) -N-C, H s SO, - 1. 2-cy 
clohexanedi amine) ( 77 6 — p - cymene) (b F'J F~ 
( (R, R) -N-^>^>x;P^x;b- 1 , 2 -is? 
P^^>^T^» (t? 6 - p -is lis) 
A) 

RuHC(S, S) -N-C. H 5 S0 2 -1. 2-cy 
cl ohexanedi ami ne) ( 77 6 - mesi tyl ene) ( b F V F — 
( (S, S) -N-^>-tf>*A/*~;l/- 1 , 2-is? 

A) 

RuH C (R. R) -N-C. H s SO, - 1, 2-cy 
clohexanedi amine) (77* —mesitylene) ( b F 'J F - 
( (R, R) -N-^<ls^>sX)]s7t^)V- 1 , 2-ls9 
P^t>^7 5» (r? 6 -sds^VZs) )\y-T^O 
A) 

CCD^BJCD-^ ( I ) Tmt>2tlZ1t&m(D5l5><D 

Ru C (S, S) -, (R. R) -TsNCH ( R 1 ) 
CH (R 2 ) NH) (t/ 6 -p-cymene) ( ( (S, 
S)Sl>'(R, R) -N- F^x>*;Utfr.;b- 1, 2 
-rg»i^U>^7^» (77 6 - p -isJls) )\y^r 
r.r>A 

TsiJp - F;U^>X7i/^^^S"C*S 0 ) m 

^J.Chem.Soc, Dal ton Trans., 2 3 3-24 1 

1 ( 1 974) O^ffiKlctoTBijLfc CRuC 1 

2 (t? 6 - p -cymene) ] a (fF^^nn^ (t? 6 

- p -iss» r.)\,<r~?A) zjtmtL, cm 

(S, S) -, (R, R) -TsNHCH (R 1 ) CH 
(R 2 ) NH, ((S, S)atf(R, R) -N-p- 
F^x>X;I/*~jU- 1 , 2 -~W.t%^?ls>isT $ 

is) ZTkMitTJWv&mwzTfrxv&mTJi'^^- 

F<D#£T, mm*fcr&Jfci*LtbZCtlcJ:*)mmic 

[0 02 7 ] COJSfSttffl^ CRuCl, ( 77 6 -p 
-cymene)), b V P P hf* ( 77 6 -p->^ 
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» Z.)l7-~VJ») l^JVi (S, S) -, (R, R) 
-TsNHCH (R* ) CH (R 2 ) NH, ( ( (S. 
S)SD : (R, R) -N-p- h;Ux>X>M*x;l,- 
1, 2-l^x9 L U>i>7 5» 2 *;l/£;RSffiggi 

TK. - 1 0~5 0°C<Diai@ft?3 0^3— 3B#K, ^mit 

4. io 
[0 0 2 8 ] *fltfbr Ji/* !/^lX»r;i/* 'J^sr^ 

JU*W«ett % NaOH. NaOCH 
, . NaOC, H s . KOH, KOCH, , KOC, H 
, . Li OH, LiOCHi . L i OC ; H $ -C&£ 0 
KfiL<B, NaOHX«KOHW6tl4„ *BMt 

rarr£fc©B, Witf. -^>-fe'>. i-Ji/i>. 

; ^-JUi— f^k v>-iv?' 20 
Df;H-f;K y?;b-t e r t-^fJ^-^K 
f-h^t F077>, 1. V^Rt/l. 4 

u >&tf * n ci'* >-!*>© <fc 5 fc^n y >{ bptfbTksfta* 

C0029] »ijfi©*j*triet-r* c 

*. BPS. 

Ru C (S. S) -, (R, R) -TsNCH (R 1 ) 
CH (R 2 ) NH) (t? 6 -p-cymene) ( ( (S, 
S)&lJ*(R, R) -N- HUx>;*;l/«fcxjb- 1 . 2 30 
-rB&x?-U>i?7 5> (77* - p -i^y >) ;Uf-- 

R l aw ^MiBoiaigosnao-c&i?, 

Tslip - h;Vji>^;U^-;US-c*4„ ) B, 
B. ifcifib.Am.Chem.Soc. , Vol. 1 17, 7562-75 
6 3H < 1 9 9 5) . J.Am.Chem.Soc, Vol. 1 1 8, 2 
52 1 -2 52 21 (1996) RUl .Am.Chem.Soc. , 
Vol. 118, 491 6-49 1 71 ( 1996) ©#& 
la^t (RuCh (77' - p -cymene) ) , (f h 
^^ppt*;* (7? 6 -p -i/jt >) -;l/f--^A) <t 40 
(S. S) -, (R, R) -TsNHCH (R 1 ) CH 
( R 2 ) NH, ((S, S)M(R, R)-N-p- 

>) £=«T5> (ffjLtf. MJIW5» <t£/x 
tEbriHSiLftiRuC 1 C (S. S) -. (R, R) - 
TsNCH (R 1 ) CH (R 2 ) NH, ) (77° -p- 
cymene) ( j»na- ( (S, S) SO* (R. R) -N- 
p - h Jl/X^Jl/sfrxjU- 1 , 2 -^fg&x^U^i^T 
5 >) (77' -p-W>) JU^^-^A^rJl^ib, C 
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fiWS 

[0 03 0] COBTJEWa*. RuCl C(S, S) 
-, (R, R) -TsNCH (R 1 ) CH (R 2 ) NH 
, 3 (77 6 -p-cvmene) (j»no- ( (S. S ) &O 

(R, R) -N-p - f-;t/X>*A/*~7l/- 1 . 2- — 
g&x3"-U>^T5> (77' -p-W>) ;U7---5 

=f>s9©^iStt^«»Tk:. -10-50 *c©as-c 
3 o#~3Bm 7fc8Mb77U# U^JSX«r;i/* 'J£Jg 

[0 03 1 ] 7kmit7)lt> ';#MT Jl/ 

AftftfcB. NaOH, NaOCH 
, . NaOC, H s . KOH, KOCH, . KOC, H 
5 , Li OH. LiOCH, > LiOC, H 5 V$>£. 
jlfSKtt, NaOHXttKOHWf6*i4. *lMfc 
7;t/*7 'J^lXiJT^* 'J^I7^37- hoymwvT- 

PfcTJUx — f^k ^ 7^;U tert - r/^Jl/X— f-;l/. 
fh7t FP77>, 1. 3 -y^+V7>Ml . 4 
-j?^-**">©fl|itex-f-ju : jbbWa. m.itJ? 

[0 03 2 ] S 6&C C©»W©— $5$ ( I ) iCteO 
■C, mfectOn 1 "C* Sfb^WT* &ftttK. 

Ru H C (S, S) -, (R, R) -TsNCH 
(R 1 ) CH (R 2 ) NH,) (t? 6 -p-cymene) 
(t V) K- ( (S. S) RU (R, R) -N - 

>X;|,*x;U- 1 , 2 -^i?U>^75> (77 s 

-p -iof >) ;L-7"-'>A) 

(Sf. r 1 &o*r 2 «fffie©teis©'€aa , )-r'feo. 

Tsttp- hJWx>^;U*x;U»r*4. ) B. m 
B. Ru C (S. S) -. (R, R) -TsNCH (R 
1 ) CH (R 2 ) NH) (77 s -p-cymene) 
( ( (S. S) (R, R) -N- h;ux>*ju*x 
— 1 , 2 -rf^Si?l/>i"7 3> (77 6 -v-isjt 
» ;U^x^A) (SCif. R 1 StfR' BWIB©Btt© 
'€aa i 3t > S)') > TslJp- h 7l/X>j^Jl/^hx;U^"C>^) 

LJ*4 C i K«t OSSCC^flEr S C iJ&st?^ 4. 
[0 03 3 ] COSJCfcBilS, Ru ( (S, S) -, 
(R, R) -TsNCH (R 1 ) CH (R 2 ) NH) 
(77* - p-cymene) ( ( (S, S) RU (R. R) - 

N- h;l/X>^;U^X7U- 1 , 2 -zifg|ftx?u>> ; r 
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s > in* -p-w» ;i/-y-x«?A) 

(SM». r* sot 1 fjfjiaoiatso^ao-c*^. 

T s (ip - h;l-x>^;^^.;Ht*5. ) ^T^a- 
;u^cp-c^rStt^^^TK:. o-ioo 'C©"^^ 

10 

[0 0 3 4] 3 t>t,c£tc. Wm&JT&VAOZt < LX 

$m?z ctms. ep*>, 

RuHC (S, S) -, (R, R) -TsNCH 
(R 1 ) CH (R 2 ) NH, ) iv" -p-cymene) 
(t K>; K- ( (S. S) SO* <R, R) -N- MUX 

>7,)l*~)l- 1 , 2-Ii®x?l/>>;75>(7) s 

-p -W» H^-^A) 

(sw, r 1 sor 2 izmz<DMEt!t<Dmmm<ox-&<o . 
Tsap - h^x^^^-^ar*^. ) » % m 

tf, Ru C (S, S) -. (R, R) -TsNCH (R 20 
1 ) CH (R 2 ) NH} (r? 6 -p-cymene) 
( ( (S, S) SO (R. R) -N - F;Ux>;UL-*x 

2-r^ifi/>y7?> ())' - p - > ^ 

>) ;U^-^A) (S*. R 1 SOR 2 «B«ia©IB$!{CD 

^ftjiOr^O, T s itp - h ;Ux>x;i<#~;ua-c& 

[0 03 5] CCDJSJSiJM^. RuH C (S, S) -, 
(R, R) -TsNCH (R 1 ) CH (R 2 ) NH, D 
(?7 5 - p-cymene) (tF!/F-((S, S) W 30 
( R, R) -N- F^X^-XJU*-^- 1 , 2-ZMWl 
X?l>>V>7S. > (i? s - p -W>) ^f-^-^A) 
(5£tp, R l SOR 2 UmtA<DUZm<DfemM<OX-$>'0 . 
TstJp - F;I/i>^;U^^;U*r*S<, ) £"7"rSt4?§ 
«*raiE*jRTK:. 0 ~ 5 0 "CCDS*-? 3 0 #~ 2 4 
B$HB («F£ L, < ti. 1-1 0B$P B 1) ^K^bJSJSti: Ufefc 

-5. *SH€>EKKi. 1-15 0 ae"©IEH-C»$ L, < 

«. 20-10 osy£r-<&& 0 

[0 0 3 6 ] ^rStt^i L-C&TZ i><Dlt. mz.lt. 40 
^>-tf>, FJl/X>. +^>U>, 

tMl/x— y tert -^^-JUX-t-JI/, -r 
l-7ti-'077>, l, 3 -y**y5>S^i , 4- 
y * +if >o® & x - T^as* s . 

[0 03 7 ] ^^rStt^T 5 

(S, S) -. (R, R) — R 3 NH CH (R 1 ) CH 
(R 1 ) NH, 

( (S, S) SO <R, R) -N-g}ft- 1 , 2 50 
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(5£tp\ R 1 . R 2 SOR 5 «HiifB©S«©af3r* 
-S„ ) <Di>(Dlt. WZ.lt (S, S) -, (R, R) -N 
H, CH (R 1 ) CH (R 2 ) NH, ( (S, S) SO 

(R, R) - 1 , 2-rgJ|x?l,>y7 5>S) 41 
$f£L/. Ht/Sri [Protective Croups in Organic Synth 
esis 2# 3 09-4051 ( 1 99 1) ) (Ciot 
^fcTS-S. BP^, R J 7&sp- F;l/x>x;U^^.;ua<D 

(S, S) -, (R, R) -TsNHCH ( R 1 ) CH 

(R 1 ) NH, 

( (S. S)SO(R. R) -N-p - r-ivxi/*^* 
x;U- 1 . 2-^ifexfU>i"75>l) 

(sw. r« sor 2 «MiacDSiioao. tsbp- 

r JUx>x;l/*.r.;l,8£^„ ) «, (S, 
S) -, (R, R) -NH, CH (R 1 ) CH <R 2 ) 
NH, ( (S, S)SO(R, R)-l, 2--g&x 
?U>^T3>»0 ^il/, cn^TsCl (p- 

hjUi>XJU^x;i/^ny F) ZTfrt/'J (WZ.lt, = 

[0 0 3 8 ] C©JSfS(*aS, (S, S) -. (R, 
R) -NH, CH (R 1 ) CH (R 2 ) NH, ( (S, 
S)SO(R. R) -1, 2--I^i?l/>y7 5> 
m) l^tTsCl (p - rJVx>*Jl/*-XJl/?n 'J 

K) 1 ^^^ffitt^JS (M*.t£. F^x>, f!5t 

TJU^^^^^rStt^X^T'C . 0 ~ 5 0 °C<DM&-C 
3 0^~3B$ffl, 7>WJ mZ.lt> h»;x^;l/T5 

>) ijsfSi+utofcf^ 7k*mz.> %.mm&»mv, 

[0 03 9] Tfe^Stt^T 5 > 

(S, S) -, (R, R) -NH, CH (R 1 ) CH 

(R 2 ) NH, 

( (S, S) SO (R, R) - 1 , 2 -^ffi&x*U> 
(jJMi. R 1 SO'R 2 ltw\9i(D'&m<DM'0X'hi> o ) 

iBfflffisoKffl 7 * y - h <Dftm tc ct o r«{ js-r sci 

* s f # -S. fTetrahedron Lett. , Vbl . 3 2 , 9 9 9-1 

0 0 2H) (19 9 1), Tetrahedron Lett. , Vol . 3 
4, 1 905- 1 9 081) ( 1 99 3))- (S, 
S)SO(R, R)-l, 2-i/7i-;H?U>y7 
3>. (S, S)SO(R. R) -1, 2-i^n^* 
t>^7 3 >Bn7lR3nTl,='S. 

[0040] mz.it: -MX ( e ) ©^Stt^T 3 > 

«TfB©^'S(Tetrahedron Lett. ,Vol . 3 2 , 9 9 9- 

1 0021 (1 99 1 ) ) (CJ:«3. M^-T'5C<i:/&'r* 
S„ EP^, 

[0 04 1] 
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OH 
OH 



1) SOCI 2 

2) Naf0 4 
cat. RuCI 3 



(12) 
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9i C 6 H S 

0-S=0 C 6 H 5 C(NH}NH 2 HN~^ 

.-V " B --v« 

R 2 R2 



(CH 3 C0) 2 0 
cat. CH 3 C0 2 Na 



CH3CON-/ 

r^-^Y 1 

R 2 



CM 



0 n 5 



N 



aq. HCI 




[0 042] (jW, R 1 &CKR 2 «miB<D^»(DiiO 

) r^snScfc^cc, 3fc¥9Stt* 1 . 2 ~nm 
Bbttiirraiss *t*s c <t it £ 0 s^cc^^t— «as 

(e> <D*?fi5tty7S> ( (S, S) (R, R) 
-1, 2--B&x*U>yrs>£D 20 

iurfflc^ne^-fe 5(*(D2iKT^3-^^>si^« 
yyS©yt-ji/«iLtB, Bufeo^; (11) (in ) 

tSJtlSo SC (II) iCte^TT. C(Dig^(D^^<*<£> 

2i7;^^Htlttt, jyfcB^U*, i-y*x;b 30 
x#y— ;k 1- ( 2 ^xn*) x£y— ;k 
1 - (2 -x^y^xjV) x^y-;k l-(2-^ 
v?'a£)l>y x£y-;k 1- (2-tert 

l-(2-^h^:7 
*x;i>) x£y-;k 1 - (2 -x h+v'ty xx;i,) x 

— ;k l- (2 -^y7 , D^+>'7x^;i') 
1- (E-tert-^ht^x^l/) 
— ;k 1 - (2 - ^^7 5 /7xr.;b) x£y — 
;k 1 - (3 -^*;l/:7xx;i,) x£y-;k l-(3 
-x^;U:7 ^rob) x£>>-;k 1- (3--fV^PfcT 40 
)\,7 x^/-;k 1 - (3 - t e r t 

7 x-^jl) 1 - (3 h^V^^^;l/) 

x£y-;k 1- (3-iht^7x^;b) x^y- 
;l\ 1- (3-^v^n^^7xr.;i/) x^y-;K 
1 - (3 - t e r t ^F^>7x^) x£y-;k 
1 - ( 3 - ?*)IT 5 J 7 x x;ix) x£ y l - 
(4 -jt?)lv xx;U) x#y-;k 1 - (4-^^)1 
7^^) x£ ;k l- (4 - Y V^P tVl/^cc 
;U) x£y-;k 1- (4-tert-yW7xr. 

x£y-;k l - (4 -y F^>7x^) x*y 50 



— Jk 1- i^-Jk 1 - 

(4-^y7'D^^7x^l/) x^y-;k 1 - (4 
-ter t-^ht^xx;!/) x^^HK 1 - (4 
-^jrf^Jl/T^ x ^y-;k 1 - ^yxji/ 

x^y— ;k l -^>"^x£ y — ;k l-^^lUVx 
£y-;k 1 - ( 1 -J~7*)l) x£>-;k l-(2 

-±7*)V) l-7xt>h'j;l/X$/- 

>k 1 --/>^iVxdr-/-iK 1~(3, 4-^^h 
^>7x^l/)i^-;k 1- (3, 4 ->>X h*ris 
7x^) xV-JK 1 - (3 , 4-^^U>^*^ 
>-^xx;i/) x£v— ;k l -7 xP-fexjl/x^ 
Jk 1 -7 x^jU^P^V — ;k 1- (2-^^Jb7x 
x;U) :/p,nV— ;k 1- (2-x^ji/7i^) ^'n 
/^-;k l- (2-^y7'Pt 4 ;l/7xx^) r/P^y 
-;k 1- (2-ter t-y?Jl/7x^b) 7'pav 
— ;k 1- (2-^Ki/7xxW r/p/^y-^k 1 

- ( 2 -x b*ris7 ^x;u) yp/^y— ;k 1 - ( 2 - 
^y^#ti/7*x;H ^o;nV^;1/, l-<2-t 
ert -^K^7x-;H :?*P^V— ;k 1 - (2 - 
^W^y^xXjH :7*p/^y— Jk 1- (3-^ 
^l/7x^b) :fp/*>/— jl\ 1- ( 3 -x^ib7x^ 

t/pA^-^k 1- (3-^v^Ph';l/^xxji/) 
^pr?y-;k 1 - (3 - t e r t -yW7x^) 
r/p^y-^k 1- (3-^ h^v^^x^) y r n;V 
-;k 1- (3 -x K->7x^;W T'DnV-;^ 1 

- (3-^v:/Ptf^>:7.xx;U) 1- 
(3 - t e r t -y^i/7xxjl/) :/P/*y-;k 1 

- (3-t/y^7^7x^;i/) 7'a^v-jb, 1 - 
(4-^^7x^l/) ?'p/*>/-;k 1- (4-x^ 

;l/^^xji/) :/p^'y — ;k 1- (4 -AVtxx t')iy 
xx;U) :/p/\'y — ;k l - (4-tert -zf*)W 
*x;u) :/p;>cy-;k 1 - (4 F^>7xxjb) 
7*aMV^;^ 1- (4-iK^7xXJi/) :/p^y 
wk 1- (4--/yy , a#4 : ^7xx;w 7*dav- 

;k 1 - (4 - t e r t -^F+i/7xx;|/) :/PA^ 

— ;k 1- (4-^y^i/7 = y7x^) ?*p;sy- 
;k 1 - ary^ji/t/n/*-/— ;k 1 -y^^^a^y 
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-;k l l- (l-l"?? 

yo^y-;k 1- (2-^7^) 

;k i-7xt>h , ;;^n^vwi/ > l-^Of^l/ 
7*p/>?y-yk l-<3, 4-^F^*-;l)^ 
u/*y-;k l-<3, 4-^xK^7xXJl/)7 , n 
AV-;k l-(3. 4~>**k>^**^7*-;L') 
l - y xP42^;17'pav- ;k 1-7 
^;k/£ y-;k l- (2 -y 
-~;k 1 - (2 -x^;l/^cc^;U) y£y-yk 1 - 
(2 ->f y7"Dfc';L>7:£^;l/) :/£y— >k 1- (2- 10 
t e r t -^7x^1/) y£y-;k 1 - ( 2 -y 

:/£y-Jk 1 - 
x;U) y#y-Jk l - (2-^V7'a^>7^ 
;b) :/£y-Jk 1 - (2 - t e r t -^hfy7x^ 
;u) y£y-yk 1- (2-yyWT^7x-;i/) 
:/£y-;k 1- (3-J?)l>7 *~)l>) 7^y-;k 
1- I- (3 -A 

y 7*P b'Jl/7 cc x;l>) :/£y-yk 1- (3-tert 
-7?)i,y y£y-;k 1- (3-yh*^>7 

y£y-;k 1- (3-iF+y7x^;l/) y 20 
£y-yk 1- (3-^y/P#+^-?x^l/) y£y 
-Jk 1- (3-tert-^h+^7x^l/) 
-;k l- (3-^^W^7x^;l/) y*y — 
;k l- (4~^W7x^i/) l-(4 
-x^7xr,ji/) y£y-;k (4-^77'of 
)17 1 - (4 - t e r t -T^JU 

^/-;k 1 - (4 Y^isv *~yU) 
y#y-;k 1- (4-i^^7x^;l/) zf$y- 
;k 1- (4-^V^P^>'7x^;i/) y#y-;k 
1 - (4 - t e r t -z/b^r->y y£y-yk 30 

1- (4-^W^7x^) y#y-;k 1 - 

1 -y^?yuy£y-;k 
SsV )i>7Z y-;k l - ( l y#y-;k 
1 - (2 -1~7?Jl) y£y-;k l-7xt>MJ;b 
y*y-;k i-AZs^-fr^Zs-fr. l-(3, 4 
-^Ki/7x^)^^/^ l-<3, 4-2* 
iF^7x^) 1- (3, 4-y^U 

>^^>7x^) ^y-Jk l-7xdt^ 

#y-;k i-7x^Wv«^;k l - (2-y 
W7x^;b) -fyy^y^k l- (2-xf;l/7x 40 
~;i/)-/y y#y-;k l - (2 -^V7 , nt , ji7x^ 
^7^^7-;k 1- (2-tert-^;l/7x 
x;b) ^yy*y-;k l-(2^F^x^i/) 
>fyy*y-Jk l- (2 -x is? ^-r.;u) >fv7' 
#y-;k l- (2 - >f y^P^*^y >fyy 

£y-;k 1- (2-tert"^hf^7x^) ^ 

yy#y-;k l - ( 2 -v**)V7 s /7x^) 
yy£y-;k 1- ( 3 ~^^;uy -fy^y 
-Jk 1- (3 -x^;U7 x^) -YV^dry-ik 1 
- ( 3 - -fy 7^^1/7 jc^.;u) >fy^y-;k 1- 50 
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(3-tert-^Wx^W ^V^^y-Jk 1 

- (3-y h+^7x^b) -fyy^y^k l- (3 
-jc h + ->y ;t:^;U) 1- (3-YV 
yp#^>7^;b) ^;^y-Jk l- (3-te 
rt-^F^>7x^H >fy^^ynk 1 - (3 - 
^yw^yyxr.;i/) ^fy^^y*-;k 1- (4- 
y^;i/7.xx;u) Av7#s—Af % 1 - (4 -x^-Jl/7 

j(yfzs — }\, x i- (4-^77'Pf;b7x 
^) ^7^y->!k 1- (4-ter t-^7 

x^;b) ^yy^y-;k 1- (4-y h+Wx^. 

-fy^^y-ik l- (4-xFt^x^) A 
y^y-;k l- (4->fy^D#+i/7x^;i) A 
y^y-Jk 1- (4-tert-^F^>7x^. 
;U) ^yy^y-Jk l - (4-^f^75y7x- 
jb) ^yy^y-;k l - #y-;i/>f yy£y-;k 1 
->^^;i/>ry y#y-;k l -t^'jjwy^^y- 
;k l- d-^y^) >fyy^y^k l- (2- 
^-y^;i/) >fy^^y-;k i-7xt>h»;;wy^ 
£y-;k l ->r>-r-JM yy#y-;k i-(3, 
4-> ; y|-t>'7x^W -fy^^y-;k l - (3, 
4-yxh^yyx^)-fy^y-;k l-<3, 
4-^?b>^t^7xx;i/) f;^y-;k 1- 
yxd-k^/Wy^^y^k l -y ^^^^>^y- 
;k 1- (2-^W7x^) ^>$y-Jk l- 
(2 -x^yby <^>£y—jk l - (2 -A y 

y'nt'Jl/yx^l/) ^>V-;k 1- (2-tert 
-y^;l/y ^>£y-;k 1 - (2-y 

7 *x>£y— >k 1- (2-xF^V7xx 

;u) <^>#y~yk l - ( 2 - A y^w^ 
;u) "<>£y-jk i - (2-tert - yht^7x 
x;u) ^>^y~;k l - (2 -^W^y7x^ 
;U) ^>£y wk l - (3->^;uy^^;b) 
y— ;k 1- (3-x^7x^;l') ^>$y-;k l 

- O-'/yT'Ot'^x^W ^>3ry^k 1 - 
(3 - t e r t -y^;by ^>#y-;k l - 
(3-yF^yx^) ^>$y-;k l-(3-x 
h^'>y^x;u) -^>£y-;k l- (3--fyyn# 
^>yxr.;i/) ^>^y-;k 1- (3-tert -y 
hti/7xxjl) ^>^y-Jk 1 - (3-isJ*)ir 
$y7x^;i/) ^>£y-;k 1 - (4 -y ?;l/7xr. 
;u) y—;k l - (4-x^i/7x^Ji/) 

y— Jk l - (4-^7 7*0^1/7x^1/) ^>#y- 
;k 1 - (4 - t e r t -^;b7x^b) -K>£y- 
;k 1- (4-^ht^7x^l/) ^>^y-;k l - 
(4-xF^>7x^;l/) ^>^y-;k 1 - (4 - A 
y^p^^x^;!/) l - (4-te 

r t-^h^>7xr.;W ^>j?y^Jk 1 - < 4 - ^ 
y ?yuy ^ yyxxji/) ^>£y-;k l - ^yxj^ 
>£y-;k l -m zs^-ji^oz i-+-> T ;;i/ 
-o^y-yu, 1 - ( l ^>d?y-;i/, l 
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^>£y-;k 1 - 4 ;l"-<>£ ^-->k 1- 
(3, 4 -V>j* b*is7x~)l) ^>£y-Jk 1- 
(3, 4-^iH : ^i^) ^^/-^ 1- 
(3, u>i>t^->7i^) 
1 -7*PH2^.;i"-i>^y'-;l/ N l-^>£V->k 
1, 2, 3, 4-f h7bh"n-l-t7h-^. 2- 
>-i7 0-^>r>- 1 -tf—.>k 3 -y^U- 2 -S^P 
■^>f~>- 1 -*-;k 2 -s^a^-fe^- l 
;k 3 2 -i^P-s+-fe>- 1 ;k 2 10 
-isva^-fiti'- l 3-S*)l'-2-Z'9 
p^:/2>- 1 ;k 2 -i^P** £>- 1 -tf 
-;k 3 -y?jb-2 -->5>p*^^>- l -:*--;k 
4 - 1 FP=k>- 2 - P-<>r>- l - ^>JWJ7n 
3h5„ 3 P>K5$(III) -c«h3*i<&^vsas?*->i/& 
LTtt, V- 2 -i^P^r^- 1, 4 

^y- 2 -->^P-^*H2>- l , 4-i>^- 
-;k yv-2 -->^p-^t*^>- l , 4 ;k 
yv-2-s^p*££>-l, 4-i?*-^k 5. 8 
-ybKB+i/-l, 4, 4a, 5, 8, 8a-^1f 20 
tFO-i>F-l, 4-yf/t7fU>g:!55Pf6 

( I ) (tfcttSSE&^T 5 >i ur^ffitt^tcD. 

o**) (R. R) ffc$fc« (S. S) f**ffl^n««t 

^&S{t-£Wc*fi,"-c 1/ 1 oooo — i/i ote^fc 

Jk *?$L<ttl/2 0 0 0~ 1/2 0 O^^U^-T 30 

[0045] st&^jiJS-rsK:^, mpntr^ywm 
6«««cj(n*-c$Mg*£ u sissao -loo-c, 

#£L<«> 1 0-5 O'Cri - 1 0 OffiHffi, jifSK 
«3-5 OB$fflStS$1fSCi:{Cj:0tf^n^„ ffiffl-T 
•5^ h>£ LTti, T-feh>. y^;bx^;l/-Jr h >. ^ 
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t -t/^Jt/^r h >, i^P^>£,/>. UfU^lr-y-s 
«SCCj:oT«0. 1 ~3 0® rfflt^ 

[0046] ^FrStt^i b-cil-rs 

hJl<x>, *i/k>, ^+-tf>, ^:/£>, 
i/i7p-^-»f>, ^rt^>^P^+lf>©*i&£Hbk 

f;bx- f-Jk >^;U t ert - :/^jUx— -fvik -r h 
5tKn75>, 1, 3-^ + v5>syi, 4-5* 

[0047] CCD^BJCCfcWSSJCEtJJSJS^* 3 ^ * * 
[0 048] 

<*CD2jffiT^3-;l/«*S^«>y^©^^-;UatCO 
[0 049] £/c. *|lteW4i^fflt»5BS^{i^©a«3 

NMR : JEOLGSX-400/ Varian Gemini- 2 
0 0 ( 'H-NMRrtgflflii : TMS) 
GLC : SHIMADZU GC - 1 7 A (column : c 
hi ral C P -Cyclodextrin- b-236-M19) 
HPLC : JASCO GULLIVER ( column : CH 
IRALCEL O J , OB-H, OB, OD-H, OD) 

[0 05 0] 

[XI ] 
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[0 0 5 1 ] 




OH 

RO, 



RO 



OH 

06 



1 b • R° r H n 2 ? R==CH 3 3a : R=CH 2 

I^R^N 2b:R-R=CH 2 3b : R=(C^, Z 



OH 




OH 



Fe 




5a : R-H 
5b : R=CH 3 



H 9 H HO H OH OH 

CP CP 0 0 

HO O OH O 

6 7 8 9 



10 : X = p-cymene 12 : X - p-cymene 

1 1 : X = mesitylene 13 : X = mesitylene 









Ts 

Ru — X 




Ts 
H 2 


H 


C 6 H 5 



Ts 

Ru— X 

■ If 



14 : X = p-cymene 

15 : X = mesitylene 

[0052] 

RuCl ( <S, S) -p-TsNCH (C 6 H 5 )C 
H (C 6 H 5 ) NHJ (t? b -p-cymene) (^PD 




16 : X = p-cymene 
1 7: X = mesitylene 

( (S, S) -N- p - b;Ux>^;l/^^;U- 1 , 2- 



(16) 
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fcSfC. (RuCl, ( r? 6 - P - cymene) ] , (f h 
790PW(n' - p >) Zl^f— 3A) 1. 
53e (2. 5mmo 1 ) £ (S, S) -p-TsNC 
H (C, H, > CH (C ( H s ) NHi < (S, S) - 
N- p - \->lx.>X)l>fr~)l<- 1 . 2-i>7*-;Ux? 
l/>y7 5» 1. 8 3 g (5. Ommol) Stfh U 
X?-;1/T5>1. 4ml (lOmmo 1) 42-^ 
0 m 1 -e®M?Z* Sl£** 8 0 "CT 1 n$W)g 
#Lfc». jg»Lf#6nfc*S^*«SiJU. il>S©*-C*S 10 

(C^H^C IN, O, RuS) 

C H 
ff-j?fil (%) 5 8.5 3 5.54 
fsfWI (%) 5 8.3 7 5.44 
2|cm i &Xi^«SS)S*fK:cfcoriiCIIL,fc<!:C5. 

=t < ftfttemzmtcs-mm*: 4 -o -c<,> & c 4 -> 

tc. 20 
#gfl]2 

RuCl C(S, S) -p-TsNCH(C« H 5 )C 
H (C, H, ) NH, ) (t? 6 -mesitylene) (?DQ 
- ( (S, S) -N-p- V)\y^X)Vi^^-)V- 1 , 2 

-y7i-)ixfu>yr s >) (n 6 - y u>) 

(RuCl, (n' - p - cymene) ] , (f h7^no 

fx (t? 6 -p-w» nU'-r-^iO <of^t?0{c 

CRuCl , (t? 6 -mesitylene] ) , (fh^i'HCi 
t'X (tj* -^>*U» ZJU-r-^A) £fflt,>T, # 30 

i 4 isj«tctftfp t T_tie<D£§&£ * u > ^fecDteH 

[0054] m. p. 218. 6-222. 5 °C (# 

m 

1 H - NMR (4 0 0MHz, MUt^PB^^A. 
8) : p p m 

2. 24 (3H), 2. 38 (s, 9H), 3. 69 
(dd, 1H), 3. 79 (d. 1H). 3. 99 (d 

d, 1 H) . 4. 1 9 (b r d. 1 H) . 5. 3 0 
(s. 3H), 6. 65-6. 93 (m, 9H), 7. 40 

06-7. 15 (m. 3H). 7. 35 (d. 2H) 



RuCl ( (S, S) - N - p - T s -cyclohexane - 
1, 2 -diamine] (w* -p -cymene) (i'PP- 
( (S. S) -N- P - 1 . 2- 

^0^+t>^TS» (r? 6 - p -W >) JUf-- 

■7A) CD^fiX 

(S, S) -p-TsNCH (C 6 H s ) CH (C 6 H 
, ) NH, ( (S. S) -N- p - h^x>XjU*-;l, 
-1, 2 - 2/7 iXJUf U>^7 5 » D K 50 



1 0- 1 3 028 9 
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[0053] m. p. >1 OO'C (#S?) 

IR(KBr) [cm- 1 ] : 32 7 2, 3 2 1 9, 3 1 
42, 30 63, 3 0 3 0. 2 9 6 3, 2 8 74 
'H-NMR (400MHz, I^nnt^A, S) : 
p p m 

1. 32 (d, 3H) . 1. 34 (d, 3H) . 2. 1 
9 (s, 3H), 2. 28 (s, 3H), 3. 07 
<m. 1 H) , 3. 2 6 (m. 1 H) . 3. 54 (m, 
1 H) , 3. 6 6 (d. 1 H) , 5. 6 8 (d, 1 
H) , 5. 7 0 (d. 1 H) . 5. 7 2 (d, 1 H) , 
5. 8 6 (d, 1 H) , 6. 6 1 (m. 1 H) , 6. 2 
9-7. 2 0 (m, 1 4H) 



N C 1 

4.4 0 5.5 7 
4.3 6 5.7 5 
(S, S) -N-p- 



Ru 
15.89 
18. 8 3 

T s —cyclohexane - 1 , 2 — di 



amine ( (S. S) - N - P - h )l>*>X)lft~Jl- 
1, 2-i/l'0^>y75» Srfflt^T, ##0U 

fete* »R*«6 0%T?*£ o 



RuCl ( ( S , S) -N-p-Ts- cyclohexane - 
1, 2 -diamine) (77' -mesitylene) (fau- 
( (S, S) -N- P - h )Vx.>X)lfc~)l>- 1 . 2- 
i^^U-^+1f>yT 5 >) (7/ 6 ->yfb» ^-r- 

(S, S) -p-TsNCH (C ( H s ) CH <C 6 H 
s ) NH, ( (S. S) -N-P - Y)l>X.>X)l>&-A' 
-1. 2-y7i^if U>yr?» ©ftb^CC 

(S, S) -N-p -T s -cyclohexane - 1 . 2-di 
amine ( (S, S) -N-p- h;l/i>;2JU*-;U- 
1, 2-i/?P^>y7;» ^ffl^T, 
4 HflltCtfkfl: L r _hie©s§{*£ * U > ^fe©*£li 4 L -c 

mmmi -a 

Ru ( (S, S)-p-TsNCH(C 6 H, ) CH 
(C, H 5 ) NH] (t? 6 -p-cymene) ( (S. S) 
-N-p - MUx>*;Ud^;l/- 1 . 2-y?i-^x 
^U>^T5>) (17 6 - p -W >) Jl/fi-) A) © 

JtTvgtC, CRu C 1 , (17 6 - p -cymene) ) , (Tb 
7^DOfc*X (r;' - p -l/M >) ZUUr'-^A) 3 0 
6. 2mg (0. 5mmol)4(S, S ) - p - T s 
NCH (C 6 H s ) CH (C s H, ) NH, ( <S, 
S) -N- p - hJPi>^;U^->x;P- 1 . 
jl/if l/>i>75» 36 6. 4 mg (1. Ommo 
1 ) &t>*7k®{t:27 , J'?A4 0 Omg (7. 1 mm o 1 ) 



0-7) 
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*mt* * \s > 7 m i x-mmt -s . js^^^mt- 5 # > 

#8tU 7j<7m 1 rgfejf Lfco #JWfc#A'5''?Ariefl| 
U MSSit/m jgcET^«8tT. 522mg 
O^li^feOiliSa*' t>KZM2<DNo. 10 ©liftoff 

[0055] m. p. >8 O'C (#fl?) 

IR(KBr) (cm- 1 ) : 3 2 89, 3 0 7 0, 3 0 

17,2968.2920.2859 *io 

(C J1 H 34 N J O, RuS) 

C H 
BtlMB (%) 6 2.0 9 5.7 1 
Hffl'Ml (%) 6 2.0 6 5.7 7 
*l§(*€Xi^i|gS)l?«TK:j;or^!|lb/c<!:C6. 

/Co 

ggfeffil 1 - b 

Ru C (S, S) -p-TsNCH (C 6 H s ) CH 20 
(C 6 Hs ) NH) (v* -p-cymene) ( ( (S. 
S) -N - p - h;Ui>^Jl/*x;U- 1 . 2-y7iX 
;I/i?U>v7S» (r? 6 - p —>.*>) ;l/7^-^> 

JfcSK. ##WlT^LfcRuCl C (S, S) -p 
-TsNCH (C e H s ) CH (C„ H 5 ) NH ; ) 

( 77 6 -p-cvmene) (?cn- ( (S. S) -N-p 
- |- )]/3.>Z)\'fc~}\>- 1 , 2-y7j-;nfu>y 
T5>) (») ! -p->^» Af-'JA) 3 18. 6 30 
rag (0. 5mmo 1) i*i<t*^A2 0 0mg 

(3. 5mmo 1 ) ^rtg-fb^ U > 7 m 1 -cmMTZ. 

» o r . 522mg ow.mexD&a.zntc. nzmi,* 8 7 

HiSfflJ2 - a 

Ru C (S, S) -p-TsNCH (C 6 H 5 ) CH 40 
(C, H, ) NH) (r? 6 -mesitylene) ( ( (S, 
S) -N-p- 1. 2-v7j^ 

(RuCl, (t?" - p -cymene) ) , (f h7i»QO 

trx in" -p —fr?-~VJ») <r>Rt>K>ic 

CRuCl, (r? 6 -mesitylene)], (fh^^Da 
tfX (77* -^>*W>) -;Uf^A) SrfflHT. SI 

%m i - a tmw<cm^xm^<Df^^hrjihm.2<D 

No. 11 ©$§ft£f#/c i|X^B8 0 50 
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:'H-NMR (4 00MHz. SrtSMfc Ml/X^. 
8) : p p m 

1. 20 (d, 3H) . 1. 25 (d, 3H) . 2. 0 
5 ( s, 3H) , 2. 2 2 (s, 3H) , 2. 5 3 
<m, 1 H) , 4. 08 (d, 1 H) , 4. 89 (s, 
1 H) , 5. 1 1 (d, 1 H) , 5. 2 7 (d. 1 
H) , 5. 2 8 (d, 1 H) , 5. 3 9 (d, 1 H) , 

6. 64 (b r d. 1 H) . 6. 8 7 (d, 2H) , 

7. 67 (d, 2H), 7. 2-7. 7(m, 10H) 



N 

4.6 7 
4.6 6 



Ru 
16.85 
16.47 



[0 05 6 ] 1 H — NMR (4 0 0MHz 
;l/X>, 8) : p p m 
9H) , 
. 4. 5 
5.9 2 
1 4H) 



1 . 9 9 ( s , 3 H) 
1 (s. 1H) , 4. 
(b r d, 1 H) , 6 



. 3. 8 
9 5 

. 38~ 



1 . 9 1 ( s, 
3 (d, 1 H) 
(s. 3H) , 
7. 7 1 (m, 

- b 

Ru((S, S) -p-TsNCH(C, H 5 ) CH 
(C 6 H s ) NH) (t? 6 -mesitylene) ( ( (S. 
S) -N- p - h;l/i>x;l/^-;b- 1 , 2-v7^- 

a) (Dsm&m 

RuCl C (S. S) -p-TsNCH (C, H s ) C 
H (C 6 H s ) NHJ (17' -p-cymene) (*aa 
- ( (S. S) -N- p - h;Ux>x;U^-;l/- 1 , 2 

-i/7x-;n?'U>yr5» (rj 6 - p >) 

^f-^A) (D^OtC. #^2 7^L/cRuC 1 
( (S, S) -p-TsNCH (C* H s ) CH (C» 

H s ) NH, ) (t? 6 -mesitylene) (J'Ca- 
( (S, S) -N-p- Y)Vs.lsX)V*-)\,- 1, 2- 

t-~?a) ^ffl^r. HJS^i -b < tlD^c^or± 

gfejfeW3 - a 

RuC(S, S) -N-p-Ts-1, 2-cyclohexan 
ediamine) (77 s -p-cymene) ( ( (S. S) -N- 
p - h;i/x>x;u^-;i/- 1 , 2 -i^a^+D-^T 

5 >) (t? 6 -p-W>) ^r-^A) 

(S. S) -p-TsNCH (C 5 H, ) CH (C t H 
s ) NH, ((S, S) -N-p - h^x>^;b^j|, 
-1. 2 -i?7^)H?l/>S/7S» ©f^feOfC 

(S, S) — N — p— Ts — 1, 2 — cyclohexanech ami 
ne((S. S) -N- p - h )lx.>X)l>*-)l-- 1 , 2 
-->^CJ^.+^>^T 5>) £ffil>T. HifeWl -ai 
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R«tC»ft L X 3£a©«SH £bTf|2©No 
H»W3-h 

RuC(S. S). - N- p- Ts-1, 2 - cyclohexan 
ediamine) <7»* - p -cymene) ( ( (S, S) -N- 
p - h;Ux>.X.>l>*x;U- 1 , 2 -S^P'v+if >2>T 

= >> (t? 6 - P -^y>) *f--^A> vxm&& 

RuCl C(S, S) -p-TsNCH <C 6 H 5 ) C 
H (C 6 H s ) NHJ (r? 6 -p-cymene) (*PP 

- ( (S, S) -N-p- h;Ux>X.rt/7frx;l/- 1. 2 10 

5>) ( 77 6 -p—>^>) 
;Uf--^A) ©f^lic. MM3T^lfcRuC 1 
C(S. S) -N-p-Ts- cyclohexane -1.2- 
di amine J (7?* -p-cymene) (^PP((S, S) 
-N- p - Y)Vx.ZsXH>*-)l- 1 , 2-i^P-^+D- 
>i>7 3>) <r/ 6 - p » Jl/f-x?A) £)m> 

r, fUfetai l - b ila)ai(cgifP0-c_bfe©li»*3igfe© 
jg»g»4 - a 

Ru ( (S, S) -N-p-Ts-1, 2 - cyclohexan 20 
ediamine) (rj* -mesitylene) (((S, S) ~N~ 
p - hJ[/X>X.M/*fcx )V- 1 , 2 -v'i'P-^+lf >> 5 T 
5 >) (rj 6 -^*U>) ;l/^-^A) ©£ft£ 

(S, S) -p-TsNCH (C 6 H s ) CH (C 6 H 
, ) NH, ( (S, S) -N-p - h;io:>;uu*x;i, 
-1, 2 -i/7i^;l/i?l/>y75» (DiXfrtHtC. 

(S, S) -N-p-Ts- cyclohexane - 1 , 2-di 
amine ( (S, S) - N - p - h Jl>x>;Ol/*frx.H/- 
1, 2 -i^P^*1f>^7S>) *fe0ljl 
-a£ITOc»ffLTfi2©No. 1 5©§g#£5£fe© 30 
^iurfffc. ifum&e 0%X$>Z, 

Ru [ (S, S) -N-p-Ts-1, 2-cyclohexan 
edi amine) (r? 6 -mesitylene) (((S, S) -N- 
p - f-jUx>;01/;t;x.il/- 1 , 2 -i^P^-tr^T 
= >) (/)' -^->^U>) ^f^-^A) <D%m&>& 
RuCl t (S, S) -p-TsNCH(C, H 5 )C 
H (C, Hi ) NH, ) (J7 S -p-cymene) (?PP 

- ( (S. S) -N-p - hJl/X>;OUjf;xjb- 1. 2 
-•^7ir-;Hf l/>i/7 2 >) < 77 6 -p-W>) *40 



(18) #&fl¥ 1 0- 1 3 0 28 9 
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1 4©f§ * JUt-^A) ©ftbtllC. ##M4TMlfcRuCl 



RuS) 
C 

6 1.88 
6 1.79 



H 

6.0 2 



unm (%) 

{%) 6 1.7 9 5.9 4 
%ttH*5-b 

RuH C (S, S) -p-TsNCH (C 6 H 5 ) CH 50 



C(S. S) - N- p- Ts-1, 2 - cyclohexanedia 
mine) (r; 6 -mesitylene) (9PB- ( (S, S) - 
N- p - ;U- l , 2-V*P's*1f-> 

v ; T5>) (t/ 6 -^9=-U>) ;Pt--^A) 

r. mmm 1 - b ii«cj^bT±§e©tg&£<t6© 
t&sktuxwt. wmiz&2%x$>z> 0 

gHfeW5 - a 

RuHC (S, S) - p-TsNCH <C t H s ) CH 
(C 6 H 5 ) NH, ) (r?' - p-cymene) ( fc F D P 
- ( (S. S) -N- p - h;l/X>*;l/*x.il,- 1 . 2 
-y7i^H?U>i/75>) (77' - p - W>) 
;Ur-x^A) <D&m 

16SK. HtfeM 1 -C^L/fcR u C ( S , S ) - p - T 
sNCH (C 6 H s ) CH (C s H, ) NH) (t? 6 - 
p-c\mene) (((S, S ) - N - p - h-il/X^XJl/* 
-JU - 1 , 2-y7 I -Aifl/>y7 5» (77' - 
p -W >) -fUr^^A) 6 0 0 mg (1. Ommo 
1 ) £2 -:/p^y-;U 1 0ml -CSW-rSo J5lw££ 

^3?y-;UrS*§^-r-5Ci(Cj;«3. 4 2 0mg©tfU 
>^fe©*SH.<!: Ug2©N o . 1 2<Dmw%'mc iR 
$»8 5 

[0057] m. p. >6 0'C (#8?) 
I R (KB r ) 

(cm' 1 ) : 3 335, 3317, 3228, 315 
3, 30 6 0, 30 2 5, 29 6 0, 2 9 1 7, 2 86 
7 

'H-NMR (400MHz. 
8) : p p m 

-5. 47 (s, 1 H) , 1 
5 9 (d, 3H) . 2. 2 9 
(s, 3H) , 2. 7 9 (m, 



5 3 (d, 3 H) , 1 . 
(d, 3H) , 2. 45 
1 H) . 2. 9 3 (m. 



1 H) , 3. 8 0 (d. 1 H) , 4. 0 2 (m. 1 
H) , 5. 1 5 (d, 1 H) , 5. 1 9 (d, 1 H) . 
5. 29 (m. 1H), 5. 43 (d, 1H), 5. 5 
8 (d, 1 H) , 6. 49 (d, 2H) , 6. 9-7. 
3 (m, 1 OH) , 7. 5 9 (d, 2H) 



N Ru 

4.6 6 16.80 

4.7 0 16.56 

(C 6 H, ) N H 2 ) (77* -p-cymene) (tFl/F 
- ( (S, S) -N-p- h;Vx>x;L-^x;b- 1, 2 
U>^75>) (77 6 -p-W>) 



C19) 
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Wfc«2r^J08LfcRu ((S, S)-p-Ts 
NCH (C 6 H 5 ) CH (C 6 H 5 ) NH) -p 
-cymene) ( ( (S, S) - N - p - h^x>*;M*x 
)l>- 1 , 2 U>y7$» (r? & -p 

>) A) 3 06. 2mg (0. 5 mm o 

1 ) % f;l/i>7m 1 *JDA, **JE8 0 a tm-C^iS 

4 2 0mgOtb>^6©gBWIfco JR*tt7 0%T? 
$>6o 10 
gg}6ffJ6 - a 

RuHC (S, S) - p-TsNCH (C, H 5 ) CH 
(C, H 5 ) NH 2 ] (r? 6 -mesitylene) (t F'i K 

- ( (S. S) -N-p- h;l/X>*;l,*~;l/- 1, 2 

jux^ui/yr ^ >) (v s -^>^u>) 

;b~r^A) g>£jft 

Ru C (S, S) -p-TsNCH (C e H 5 ) CH 
(C, H 5 ) NH] (t? & -p -cymene) ( ( (S, 
S) -N-p- F-;l/X>*;l/*x;l,- 1. 2-^7*- 
;Ux^U>>>T (t? 6 - p -Jo* >) 20 

A) ©Rto0tcS8ft«2-C^fiSlyft:Ru C (S, S) - 
P-TsNCH (C 6 H 5 ) CH <C 6 H s ) NH] 
(t? 6 -mesitylene) ( ( (S. S) -N-p~h;Ux 
>>Ul/*x;l,- 1, 2 ~^7x^;li^l/>^7^>) 

-a4H»5C»f¥LT«20No. 1 30Hfl*Wt. 

RuH C (S, S) -p-TsNCH (C 6 H s ) CH 
(C, H s ) NH, ] (t? 6 -mesitylene) (tF'J K 30 

- ( (s. s) -N-p - h;i,x>;*;i/*x;i,- l, 2 

Ru ( (S, S) -p-TsNCH (C 6 H 5 ) CH 
(C, H s ) NH) (?7 6 -p -cymene) ( < (S, 
S) -N- p - h;bx>*Jb*^;t/- 1 , 2 
;l/X^U>y7^» (r? 6 - p -So* >) 
A) ©fttoO«:38»«2"C^«lyyfcRu C (S. S) - 
p-TsNCH (C 6 H s ) CH <C 6 H s ) NH] 

-mesitylene) ( ( (S, S) -N-p-h^x 40 
>X;l/^x;l/- l, 2-y7i^Jl/X^l/>^7^» 

mtW7 -a 

RuH( (S, S) -N-p-Ts-1, 2 -cyclohex 
anedi amine] (r? 6 -p -cymene) (t FU F~ 

( (S. S) -N- p - h;bx>x;i^x;u- l , 2 - 
^D^tif>y7 5» (r? 6 - p -W>) ;l/<rx 
A) <D^/£ 50 



1 0- 1 3028 9 
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Ru C (S, S) -p-TsNCH(C 6 H 5 ) CH 
<C. H 5 ) NH] (t? 6 ~p -cymene) ( ( (S, 
S) -N-p- b;Ux x;i/- i , 2-^?*x 

;l/X^lx>t>Ta>) (t? 6 - p >) ;l/f*x»5 

a) ©K*>o«cnii«3rAfltLteRu C (s. s) - 

N-p-Ts - 1, 2 -cyclohexanedi amine] (t? 6 — 
p- cymene) ( ( (S, S) -N-p - h;l/X>XJl/*h 
x/1,-1, 2-V^O^f>^7^ >) (r? 6 -p- 

Kj»fPl/T*2©No. 1 6©«#t»fc. JR*»5 4 

gfcfefl!7 -b 

RuH[(S, S) -N-p-Ts - 1, 2-cyclohex 
anediamine] ( t? 6 — p — cymene) ( t F 1/ F ~~ 
( (S, S) -N-p - h;l/X>X;l/^xjb- 1 , 2- 
5>^P^^1^>^T 5 >) (77 6 - p -ZsJ >) ;l/<^x 
*A) ©SOjfe^iSR 

Ru C (S, S) -p-TsNCH(C 6 H 5 ) CH 
(C 6 H 5 ) NH] ( 77 6 -p -cymene) ( ( <S. 
S) -N-p- hJl/X>;ui/*x;l,- l, 2->>7x.~ 
;l/X^U>^T^>) (r? 6 - p ^r*-^ 
A) (D«*>»)tcSa6W3r^jatbfcRu C (S, S) - 
N-p-Ts - 1, 2 -cyclohexanedi amine] (t? b — 
p- cymene) ( ( (S. S) - N - p - h ;Vx>XJl/* 
x;U- 1 , 2-3/*P^*1f>^T3 >) ( 7? 6 - p - 
Jl/^x^A) £HH>T, HJfiF!l5 -bilUSCC 

Hjfcffil8 - a 

RuH ( (S, S) -N-p-Ts-1, 2-cyclohex 
anediamine] (7? 6 -mesitylene) ( t F U K ( (S, 
S) -N-p- h;l/X>^jU^x;l/» 1 , 2-^^P-^ 
*tf>^75>) (t? 6 -y->^U>) Jl/f-x^A) © 

Ru C(S, S) - p-TsNCH(C 6 H 5 ) CH 
(C 6 H 5 ) NH] ( 77 6 -p -cymene) ( ( (S, 
S) -N- p - h;Ux>;uU*x;V- 1 , 2-^?*x 
;[/i^l/>^7^» (t7 6 -p -W>> Jl/^x-> 
A) <DRfcOCCi®feM4"C^bfcRu C (S. S) - 
N-p-Ts- 1, 2 -cyclohexanedi amine] (77 6 — 
mesitylene) ( (S, S) - N - p - b ;l/X >*;l/*x 

2 -t/*n^+U->y7 5» (r? 6 
U>) ;b^^^A) ^fflO^T, ^jS^5-ai|Hl«CCS 
f^bra2Cr)No. 1 7<DM»*»?t. JR*J45 2»r 

RuH ( (S, S) -N-p-Ts-1, 2-cyclohex 
anediamine] (t7 6 -mesitylene) ( t F V F ( (S, 
S) -N-p- b;Vx>x;l/^x;p- 1 , 2 -isW^ 
+1f>^T^ >) ( 77 6 -^->^U>) ;l/^^-^A) <D 
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Ru C (S. S) -p-TsNCH (C 6 H s ) CH 
(C. H, ) NHJ (77 s -p-cvmene) ( ( (S, 
S) -N - p - hJt/J.>XJU^-;l-- 1 . 2 -v7!^ 
;n?i/>^7?» (rj 6 - p 
A) ©^fp{cH)!iit«l4-C^l//cRu [ (S, S) - 
N-p-Ts-1, 2 -cyclohexanedi amine} ( r? 6 - 
mesitylene) ((S, S ) - N - p - V 
)l- 1 , 2 -~>^n-^+1f>^T5>) (77* -y^? 
U>) 306015 -b£ISIES{c8l 

3gfi6ffJ9 
(R) - 1 -■<(># S-)l>(Q£;)& 

E&S(C||jfe^|l -C-^fiROfcRu C (S, S) -p-Ts 
NCH (C. H s ) CH (C. H, ) NHD (tj 6 -p 
- cymene) ( ( (S, S) -N-p- 

-J7 6 -p-W»^U» 6. Omg (lOum 
ol) i, 1 --r>3*V-;U6 7 lmg (5mmo 1 ) 
SrffHXU T-feh>2. 5mlSMt, 2 8°Cr6B# 

3) KTfl-gtU &feteJ&© (R) - l --f> 



C20) ftfflW- 1 0- 1 30 28 9 
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* 2 8 6 m g £f# fc. HX*W8 4%rfeS 0 
[0058 ] m. P. 71-72 'C 
Ca)D 2< = -30. 1* (c=l. 96, i>UU*)l 
A) 

f#p,n/c <r) - 1 -jisyj-fr&mmwmwvv 
?z>7 * -tcTftmz'n-itd&m, sftt-rs (r) - 

1 -^>#^-JU©7&fl35g«9 7%e e-C*-3/c„ 
*^A : Chiralcel OB (f-ftJWtfliS^tt 



10 $g) 



20 



•^VT'D/iV-Jl/ : 10:90 
jffi S : 0. 5mL/# 

fi$3N5ffl: (S) - 1 18. 6# 

<R) - 1 ->(>2V-JU 12. 9^ 
fgjfeffll 0-2 3 

{c*tor^ffil4^f--^A-^T5>tgft > sierra 
142#&T^3-;u^is<R^rf#irc 0 «3tcSiAr-e© 

[0059] 
[^3] 







mm 






%(yleld) 


ttee 




1 0 


la 


(5,5) 10 


500 


36 


50 


92 




1 1 


la 




500 


30 


51 


94 


MR) 


L 2 


lb 


(5,5)- 10 


500 


22 


47 


92 


lb(/0 


1 3 


Ic 


(5,5)1 1 


500 


30 


44 


98 


lc(R) 


1 4 


2a 


(5.5)1 1 


500 


36 


47 


97 


2a(R) 


1 5 


2b 


(5,5)1 1 


500 


24 


47 


97 


2Wtf) 


9 


3a 


(5.SV10 


200 


6 


46 


97 


3a(R> 


1 6 


3b 


(5,5). 10 


500 


6 


49 


99 


3b(lf) 


1 7 


4 


(S.5)-ll 


500 


36 


51 


98 


4(K) 


1 a 


5a 


(5,5)10 


500 


4.5 


43 


93 


5a(R) 


1 9 


5b 


(5,5) 10 


500 


5 


46 


95 


5b(W) 


2 0 


6 


(5,5)-l 1 


200 


3 


70 


96 


7 


2 1 


8 


(5.5)10 


200 


3 


56 


fl7 


9 


2 2 


la 


(5,S)-U 


500 


36 


48 


82 


li(fl) 


2 3 


la 


(5,5)-15 


500 


36 


48 


86 


MR) 



[0 0 6 0 ] *&<DT'&.5.> #{C, 7-b5f(:02l7Jl'3-Jl/i^5l,) 



(5i)mt.a .• iSj«iJie# f 1 

// C 0 7 B 61/00 3 0 0 C 0 7 B 61/00 3 0 0 



V2mw% «£M mm. 

g7cD!»«*«rfJ^8IZ}+«l8r8 - 1 3?ffi 



^^ws^ntPSA^inrA^m^TiiilBa so 

-1 ^"-^3- h S203^ 



ftWW- 1 0- 1 30289 



wmim tsn mw- (72)^^ m# mm 

*K£JW«#7fc tp&M 1 T Sl0#l7-*t ntomMFHi m^SBT 1 - 12 5 T 3 — 

(72)18^ Sftfc JstfS 

0 jt vtrfmeHTsBF ffll35- 417 



